






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 21, 2017
Radioactivity in the Risø District July-December 2014




Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Nielsen, S. P., Andersson, K. G., & Miller, A. (2015). Radioactivity in the Risø District July-December 2014. DTU















































Author: Sven P. Nielsen, Kasper G. Andersson and Arne Miller 
Title: Radioactivity in the Risø District July-December 2014 







Abstract (max. 2000 char.): The environmental surveillance of the 
Risø environment was continued in July - December 2014. 
The mean concentrations in air were: 0.310.24 Bq m–3 of 
137
Cs, 2.701.13 mBq m–3 of 7Be and 0.280.22 mBq m–3 of 
210
Pb (1 S.D.; N = 26). The depositions by precipitation at 

















H.  The average background dose rate (TLD) at Risø (Zone 
I) was 42 nSv h
–1
 compared with 51  5 nSv h–1 (1 S.D.; N = 
























Center for Nuclear Technologies 








  3 
Contents 
Table 1. Radionuclides in air    5 
Table 2.1. Radionuclides in precipitation    6 
Table 2.2. Radionuclides in precipitation    6 
Table 2.3. Tritium in precipitation    7 
Table 2.4. Tritium in precipitation    7 
Table 3.1. Radionuclides in sediment samples    8 
Table 4.1. Radionuclides in seawater    8 
Table 4.2. Tritium in seawater    8 
Table 5.1. Radionuclides in grass   9 
Table 5.2. Radionuclides in sea plants    10 
Table 7.1. Waste water    11 
Table 8.1. Background dose rates around the border of Risø (TLD)    12 
Table 8.2. Background dose rates around Risø (TLD)    13 
Table 8.3. Terrestrial dose rates at the Risø zones (NaI(Tl) detector)    14 
 
Fig. 1. Map of Risø    15 
Fig. 1.1. Caesium-137 in air    16 
Fig. 1.2. Beryllium-7 and lead-210 in air    16 
Fig. 2.3.1 Tritium in precipitation (1 m
2
 rain collector)    17 
Fig. 2.3.2 Tritium in precipitation (10 m
2
 rain collector)    17 
Fig. 3.1 Caesium-137 in sediment samples    18 
Fig. 4.1 Caesium-137 in seawater    19 
Fig. 4.2 Tritium in seawater    19 
Fig. 7.1 Total-beta radioactivity in waste water 20 
Fig. 8.1. Map of Risø with locations for TLD measurements    21 
Fig. 8.2. The environment of Risø    22 




  5 
 
Table 1. Radionuclides in ground level air collected at Risø (cf. Figs. 1, 1.1 
and 1.2), July - December 2014. (Unit: Bq m–3) 
 







30-Jun-14 – 07-Jul-14 5458 0.169 378 
07-Jul-14 – 14-Jul-14 5082 0.282 259 
14-Jul-14 – 21-Jul-14 2762 0.075 144 
21-Jul-14 – 28-Jul-14 5417 0.332 368 
28-Jul-14 – 04-Aug-14 3157 0.161 231 
04-Aug-14 – 11-Aug-14 3409 0.116 162 
11-Aug-14 – 18-Aug-14 2140 0.074 76 
18-Aug-14 – 25-Aug-14 1706 0.068 61 
25-Aug-14 – 02-Sep-14 2374 0.130 174 
02-Sep-14 – 08-Sep-14 2658 0.522 382 
08-Sep-14 – 17-Sep-14 2932 0.409 329 
17-Sep-14 – 22-Sep-14 3066 0.797 524 
22-Sep-14 – 29-Sep-14 2807 0.109 121 
29-Sep-14 – 06-Oct-14 2847 0.507 336 
06-Oct-14 – 14-Oct-14 2827 0.510 197 
14-Oct-14 – 20-Oct-14 1763 0.107 124 
20-Oct-14 – 27-Oct-14 1802 0.138 133 
27-Oct-14 – 31-Oct-14 2502 0.263 187 
31-Oct-14 – 10-Nov-14 1874 0.188 375 
10-Nov-14 – 17-Nov-14 2366 0.756 986 
17-Nov-14 – 24-Nov-14 1513 0.740 704 
24-Nov-14 – 01-Dec-14 2787 0.476 327 
01-Dec-14 – 08-Dec-14 2616 0.642 599 
08-Dec-14 – 15-Dec-14 1499 0.107 55 
15-Dec-14 – 22-Dec-14 1122 0.094 39 
22-Dec-14 – 30-Dec-14 1640 0.338 121 
   Mean   2697 0.312    284  
   SD   1132 0.236    222  
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Table 2.1. Radionuclides in precipitation in the 10 m
2
 rain collector at Risø (cf. Fig. 1), 











July  2358 0.240 94 
August  1694 0.071 111 
September  1843 0.185 196 
October  1334 0.065 128 
November  2315 0.422 744 







Table 2.2. Radionuclides in precipitation in the 10 m
2
 rain collector at Risø (cf. Fig. 1), 












July 0.037 88 0.0079 3.5 
August 0.064 108 0.0046 7.2 
September 0.091 168 0.0169 17.8 
October 0.141 189 0.0088 17.4 
November 0.034 79 0.0144 25.4 
December 0.099 98 0.0033 5.4 
Sum 0.466 730 0.0559    76.7 
 
   
   
    
   
   
 DTU-Nutech-10(EN) 
  7 
 
Table 2.3. Tritium in precipitation collected at Risø (cf. Figs. 2.3.2 and 8.1) 




Month  10 m
2
 rain collector* 
July  2.6 
August  < 3.0 
September  < 3.0 
October  < 2.1 
November  < 2.1 
December  < 2.1 










 Month Precipitation (m)  10 m
2
 rain collector 
July 0.037      0.096 
August 0.064   < 0.193 
September 0.091   < 0.274 
October 0.141   < 0.297 
November 0.034   < 0.072 
December 0.099   < 0.208 
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Table 3.1. Radionuclides in sediment samples collected at Bolund in 






Cs  K* 











Table 4.1. Radionuclides in seawater collected in Roskilde Fjord 

















Table 4.2. Tritium in seawater collected in Roskilde Fjord (Risø pier) 





July < 3.0 * 
September < 3.0 * 
December < 2.1 * 
* Double determinations 
             
.  
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Table 5.1. Radionuclides in grass (* snow) collected at Risø (near the Waste 










or month (g kg
1
 fresh) (Bq kg
–1
 fresh) (Bq m
–2
) 
27 30 June 6.0 < 0.6  
29 14 July 3.6 < 0.4  
31 28 July 6.3 < 0.7  
33 11 August 4.5 < 0.7  
35 25 August 3.4 < 1.0  
37 08 September 4.5 < 0.5  
39 22 September 3.4 < 0.8  
41 6 October 6.3 < 0.6  
43 20 October 3.7 < 0.5  
45 3 November 4.2 < 0.6  
47 17 November 4.0 < 0.4  
49 1 December  4.5 < 1.6  
51 15 December  3.7 < 1.4  
53 30 December   - < 0.2  
**July  4.2 0.048 0.030 
**August  4.3 0.138 0.023 
**September  4.1 0.097 0.032 
**October  4.8 0.224 0.066 
**November  4.5 0.353 0.103 
**December    -     -     - 
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Table 5.2. Radionuclides in Fucus vesiculosus collected at Bolund 






Cs K* % dry matter 
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27 105 < 112 < 107 < 193 
28 80 < 157 < 96 < 184 
29 74 < 111 < 114 < 224 
30 70 < 110 < 107 < 216 
31 72 < 109 < 116 < 211 
32 68 < 110 < 114 < 222 
33 61 < 111 < 113 < 203 
34 58 < 121 < 123 < 234 
35 58 < 121 < 119 < 222 
36 58 < 108 < 113 < 213 
37 77 < 108 < 117 < 222 
38 66 < 106 < 110 < 204 
39 76 < 93 < 92 < 175 
40 66 < 72 < 73 < 152 
41 57 < 60 < 64 < 121 
42 85 < 138 < 143 < 293 
43 34 < 75 < 72 < 145 
44 44 < 80 < 70 < 152 
45 70 < 80 < 82 < 163 
46 65 < 89 < 78 < 152 
47 57 < 92 < 84 < 174 
48 85 < 75 < 75 < 148 
49 74 < 73 < 68 < 146 
50 90 < 80 < 74 < 152 
51   - < 82 < 77 < 158 
52   - < 71 < 215 < 151 
Mean   68.8    
SD   15.0    
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Table 8.1. Background dose rates around the border of Risø (cf. Fig. 8.1) 
measured with thermoluminescence dosimeters (TLD) in the period   
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Table 8.2. Background dose rates around Risø (cf. Fig. 8.2 and Fig. 1) 
measured with thermoluminescence dosimeters (TLD) in the period 
 May  – October 2014. (Results are normalized to nSv h–1) 
Risø zone Location nSv h
–1
 
I 1 39 
I 2 47 
I 3 71 
I 4 37 
I 5 52 
Mean  42 
II P1 43 
II P2 59 
II P3 49 
II P4 57 
Mean  52 
III P1 51 
III P2 48 
III P3 55 
Mean  51 
IV P1 35 
IV P2 35 
IV P3 45 
IV P4 48 
IV P5 39 
IV P6 45 
IV P7 60 
Mean  44 
V P1 - 
V P2 56 
V P3 62 
V P4 40 
V P5 59 
V P6 60 
V P7 55 
V P8 55 
V P9 54 
V P10 52 
Mean  55 
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Table 8.3. Terrestrial dose rates at the Risø zones (cf. Fig. 8.2 and Fig. 1) July - 




Risø zone Location        October 
I  P1  43 
I  P2  52 
I  P3  360 
I  P4  48 
I  P5  70 
Mean   115 
II  P1  43 
II  P2  49 
II  P3  44 
II  P4  43 
Mean   45 
III  P1  46 
III  P2  50 
III  P3  44 
Mean   46 
IV  P1  40 
IV  P2  45 
IV  P3  45 
IV  P4  53 
IV  P5  36 
IV  P6  43 
IV  P7  60 
Mean   46 
V  P1  51 
V  P2  52 
V  P3  51 
V  P4  53 
V  P5  54 
V  P6  49 
V  P7  46 
V  P7a  47 
V     P8  58 
V  P9  58 
V  P10  38 
Mean   51 
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Fig. 1. Locations for measurements of gamma-background radiation Zone I and II 






































Fig. 1.2. Beryllium-7 and lead-210 in ground level air collected at Risø in July- 











Fig. 2.3.1. Tritium in precipitation collected at Risø ( 1 m
2
 rain collector ) 
1980 - 2013. (Unit: kBq m
–3
; DL = detection limit
 
).  This rain collector was 






Fig. 2.3.2. Tritium in precipitation collected at Risø ( 10 m
2
 rain collector ) 
1980 - 2014. (Unit: kBq m
–3












Fig. 3.1. Caesium–137 in sediment samples collected at Bolund in Roskilde Fjord. 

























Fig. 4.2. Tritium in seawater collected in Roskilde Fjord 1980 - 2014. 
(Unit: kBq m
–3
; DL = detection limit
 
) 






Fig. 7.1. Total-beta radioactivity in waste water collected at Risø 1994 - 2014. 











Fig. 8.1. Locations (1-6) for TLD measurements around the border of Risø 
(cf. Table 8.1). 
 
 





Fig. 8.2. Locations for measurements of background radiation around Risø in Zones 
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